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I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 

In accordance with the rules, the words "public limited company" may be replaced by p.l.c, 
pic, P.L.C. or PLC. 



Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 
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Warning 

After an application for a patent has been filed, the Comptroller of the Patent Office will consider whether publication 
or communication of the invention should be prohibited or restricted under Section 22 of the Patents Act. 1977. You • 
will be informed if it is necessary to prohibit or restrict your invention in this way. Furthermore, if you live m the 
United Kingdom, Section 23 of the Patents Act 1977 stops you form applying for a patent abroad without first 
getting written permission from the Patent Office unless an application has been filed at- least 6 weeks beforehand in the 
United Kingdom for a patent for the same invention and either no direction prohibiting publication or 
communication has been given, or any such direction has been revoked. 

Notes 

a) If you need help to fill in this form or you have any questions, please contact the Patent Office on 0645 500505. 

b) Write your answers in capital letters using black ink or you may type them. 

c) If there is not enough space for all the relevant details on any part of this form, please continue on a sepate sheet 
of paper and write "see continuation sheet" in the relevant part(s). Any continuation sheet should be 
attached to this form. 

d) If you have answered 'Yes ' Patents Form 7/77 will need to be filed. 

e) Once you have filled in the form you must remember to sign and date it. 

f) For details of the fee and ways to pay please contact the Patent Office. 
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The present invention relates to apparatus and a method for providing 
anti-counterfeiting features to security articles, such as security paper, banknotes and the 
like. 

Many forms of security devices have been produced over the years to seek to 
reduce the incidence of counterfeiting. However, most of these devices tend to become 
liable to replication over time by counterfeiters. 

The present invention seeks to provide an improved security device and method for 
articles, including banknotes and other security paper. The device and method are not 
limited in application to paper products, as will be apparent to the skilled person. 

According to an aspect of the present invention, there is provided a security device 
for an article including a coded item having coding units of the order of nanometres in at 
least two dimensions. 



The coded item may be a barcode and the coding units the individual bars of the 



code. 



Advantageously, the coding units provide a three-dimensional code. 

According to another aspect of the present invention, there is provided a security 
device for an article including a coded item providing a three-dimensional security code. 

Preferably, the security device is designed for provision on or in a currency 
banknote or other security paper. 

The preferred embodiment provides a 3D nanometre scale data encryption key. It 
consists in using 3D polymer patterns on silicon substrates as evolved, tri-dimensional bar 
codes. It provides several possible degrees of encryption which, together with the high 
technology involved, makes it virtually impossible to counterfeit. There is described the 
basic geometry, the process, the coding principles through such structures, and the reading 



principles. 



The preferred geometry is that of an array of lines, similar to a bar code when seen 
from above, with the difference that lines have dimensions in the tens of nanometre range. 
These lines are preferably made of a cross-linked, modified polymethyl methacrylate. 
Cross-linking by ultra-violet light gives them an exceptional mechanical durability for 
structures of this size. 

The structure is preferably processed from a polymer film spun on a silicon 
substrate of about 20 urn of thickness. In that dimension range, silicon is as flexible as 
paper and yet, retains all its physical properties. The polymer layer is imprinted by a mask 
having characteristic details in the tens of nanometre range, a chemical route is men used 
to dissolve partly the polymer so that lines of various dimensions are left on the substrate. 
These are further cross-linked by ultra-violet light. 

The other side of the silicon wafer is chemically treated by a silane, whose function 
is to provide enhanced adhesion to the destined object, a banknote for the example. A large 
number of quasi identical structures is produced on the wafer, they are further severed by a 
cutting step. This step is preferably realised by water jet guided laser cutting. The resulting 
silicon + polymer marker artefact has typical dimensions of 50 x 5 x 20 um3, typically in 
the range of well-cut beard hair. 

The location and reading of the key basically proceeds in two steps. First, the 
micrometre artefact is located on the banknote, by using a laser in the infra-red range 
(silicon being a semi-conductor absorbs in the red). A simple charge-coupled device is 
used to detect the reflection of the silicon and gross co-ordinates are obtained. Second, 
these co-ordinates are used to position an atomic force microscopy-type device, which will 
read the 3D information carried by the polymer lines. The polymer lines have a pyramid 
slanted pyramid shape, and bear a single or double encryption. Single encryption 
corresponds to a barcode, and lines of alternated width define a code of up to 128-bits. This 
code cannot be broken by modern computers in a reasonable time, and is changed- 
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according to the life of the stamp, that is approximately once every ten to hundred 
thousand with current NIL. 

Double encryption uses the third dimension to generate a second encryption key, 
that is in effect a code up to 128 2 -hits: unbreakable, even by a quantum computer. The 
pyramid shape allows location of the beginning of the key. 

The APM tip is positioned at the upper right corner of the 3D bar code. It then 
makes two readings, the first one from left to right of the bar width at 1/3 from the top of 
the structure, and on the way back (from right to left), the height is recorded at a position 
of 2/3 of the structure. This allows the structure formed by the polymer lines to bear a 
double 128-bit encryption key, defined by the width and the height of the structure. 
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